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1. APU 
QI cb. obj.ctlm of ICUUt b ca urln thr arrhvl  ud ylml 
march p r g f u  in CM hrdmloplr ord tmotrr of mcbolgl ro  tha 
C u r r  them& co-qmrrtim ad brpo~rocLy nrlribPpr Ild c d e n n o s .  
apnt4 taw p a q r r ,  ad u*ittUq atmian u t l v i r i e s .  
Z . L = m m - ~ Y D m m M  
2.1 wzdlctim 
Ln 1W7, ehr u l h  W s t q  of ~ r k u l t u r r .  Indlr. nqwmt.d lCRIUt tn 
em8Lbr hrlplq rhr rutionrl pro(rur in t n n r t r r  of tutmolqy $9: 
lncmrrinn thr productim of l r p u s  h MIA, md to co-ordlrutc t h ~ v  
activity for m I n l t k l  p r iod .  Ru rrgwat v u  l n l t k l l y  nrdr tar 
&tamhut, and b u r  m m b d  (in 1968) for rhr orhrr tuo le(lclw crops 
( p i p a p a  md chickpdt) of ICRlSAT's, m ~ d r t e .  
In n a p m w ,  rhr hwt Propc&m of fCRIUT t sub l i&~od  a 'L*greur On- 
Pam TertLy urd Nursrry Unit' (WTOPTDI) to f r c i l i r r t e  t~rma:~.~ is! 
productim technology for  l r y r r s  t o  rhs Indim l r n r r .  
Zbr Unit b l t b 1 1 y  cmprisod three scientists vlth cllfit rupportinp s tn l t  
dram fm different nrsarcb units of tho b w s  P r o g r ~ .  In 1988. v:tr. 
r)u Wth of pl8lcnp.r rrd chfrkpu, tho Unlt r t  r t rmgthaud to  h.vv 
f a r  ~ ~ i . o t f r t 8  and lwen ~~ppoct in l  r u f f .  tm 1009 anwards ar the 
tmra f r r  of Wdmlog. p r g r r  p r g n s t d  ud thr nrtLnr1 programs 
tn Uke f m r  reapnuibliity for th wrk. the ChW staff vrs reflurcad 
md r t  pnmc (1991) the 8 t m g t h  of LEtOPmt i s  me ~ L m t i s t  md nine 
--kr) a t l i t .  
2.4 ?- 
&tom tbo am oi UIEOFIO( rct lv l tLs  In 1987, r -in# of k q  8ffkLls 
of rtw lkrim Wlnlstq of Agriwltum, Sutb LMputomts of &@drurc, 
l a d h  Canuil of 4rh l turr  b r b u c h  LICAR), md ICPISLT r i o n t b t s  urn 
cemrcwd at ICZIMtlnt8r. PataEh.ruP.0.. A . P .  502 124, Iadlr, to 
dlrcuac ud plrn r& odus opvrmdl for rh t m s f e r  of r a t m n l ~ .  Jt WAS 
d0tid.d to tad.nJe thr fn tw p)ulnS: 
mr 11 W n r  thla p4un I C R I W  vrs  to - a )  &ate Q ~ L I U ~ ~ I  torken 
of thb I*plrtabnts of Agriculture on rppmpri~u prtlQctlar 
rumDloU I*. centhctlnl m-farm trirlr at tJu u s d  faru  d the 
D.plrrurts of ~ n c u l t u m ,  b) cmdurt and nditor  the t r L l s  in 
cmprntian w i t h  mtrnsion mrkars so chrt r h q  Mbrrnqd a11 
the coq~nsnts of tuhnologl and realisr their bauf l t ,  Pd c )  
cloac th. darbrr of a t m i o n  wrkr:s on the suitabil ity of the 
tnbaolopl &ring on-farm trials.  
l h m  nt W e t  thir wr I(PIQT rarld - r )  mcarrrge amaim workan 
t o  c m h r t  sinilrr an-Ian trials as d a m r t m t h  in farmers' 
fields, b) r&Le and assist e n m s i m  uorken to &ate rheir 
co lhr fus  md also famra  on eha nev technolog). orgdring 
k i a k l - d a y s  rt ,rbm -urtLau, rad c) c a r h r t  tr* 
p ~ / n a t l n p  m ~.lqrut m rsnrruia\ a*.n r t  urW 
p l rn r  to rQcrtr mrr .ad .on f r n r n  m tb. -. 
It u rL*a dKW t&t won wary c t q r p i q  r u m  Im&t uarLJ 
crl l  Ln rlrcud aurb vwbm ad wed ha, -n of tho 
- m C t  of Aplrultun for 2-3 dry Orimtrtlm-cm-tnl- Uorhhopr 
rc IUIM? (;raur to m8un tbt cbt ar-frm tr lr l8  vmld b propqrly 
pLum8d md u u u u d .  
thr rbavcl pm.dun v r s  f e l lmd  until rhr postrainy s r r~an  of 
90. ulua r kit ion n t  t.Lm jointly by IUR md ICRIW o f f l c f . 1 ~  r r >  
inclvdr r& LltWmt rctivities &r rh regulrr ICAR/ICOIMT blmurl mrk 
plmr.  In tho 1909 ICU/ICslSAT urclng IUR 8rIntiaL1 Indicrtud 
i n t rn r t  to cartribute their Imal rbr ,  trchnicrl Imm-haw, and rrprrt rue 
in rh t r u u h r  of t r c b M 1 ~  to frrorrc. Accordingly, tro projrct~ m 
t m f r r  of toctaom, am ~ 1 8 t h  to gmmhut md th other rrlrtlnu t o  
pig- w n  -ad rhflr tin p r o p ~ r l  rrlrtrd to chlckpr wrl 
doflrmd. Ih rppmcnd projr ts  (IcUaT-XWI-m-a; ICR~SAT/I~R-PMP a,. 
sNch wn mhlj to 8vrlu)rr rbr tmhmfagy a t  the rutiaul nrrrrch 
centrrs, wrr  w fomrd f a  r~pmvr l  rr the regulrr umwl wck~hops of 
th rrrp.ctiw All India Coordjmted Crap mrovarnc P r q r m  (AICCIP). 
In 1990. r d m ~ t  oriented ocgmirrtian, chr l t l a v l  Dairy 
Rn-t b u d  (-1 ud i t t  tub*(dtrrkr thr St ru  Cooprrrtlw 
Oflmdr Cmnrt '  ?rd.rrcfau (SWtFr), vhich w n  Lnvolwd in an-frm 
t r k l r  of g d t  fm thr bykPlinp, proposed dlrrt collrborrtion vlth 
UZrSU for tho transfer of proQlcth tach no log^ of grrmjnut on r l r r p  
rule .  ltdt nt rgrwd to, #ad =SAT i s  futcher h l p b g  th WD1) ud 
ib. buk rcwtura of r t ir i th - W UDrm &t rtu 
truufrr of productim t.choolw of 1- tn hdL is  olvtllmd la ti(. 
1. IQflAt ha@ wred as r crulyst An tbb C w l ~  of uhpLoq nrlwr 
t h n  ~t ltrelf Lnolved dlnctly h atrrulon, clbLeb 11 ormrblly r job 
for thr ~ t h l  p r g r m 8  - th8 IW, y r ~ l ~  Ik\Lwrritln, sure  
D.prruatr of yriculturr, ud A#flnJrunl D m m t  Agacln. 
2.4.1 tnMq 
Lforr breldiq uupon rhr p r g m  of m-farm trlrls for each cmp. the 
idmtified a r n s i m  wrlwrn md d !an mu$are of thr Plprromts nf 
hgrkultun ud Dmlclrpnt ~ g m ~ L e  rm called for r 2-3 dry Orimutlon- 
cu-training Yorkehop a t  IQISAt ;AZtrr. I&rr menrim vorkrrs wrr 
orimt.t.d end trained thorouthly o p & t h  t ~ l o g y  w that' they 
wre luntally uld phyrlcrlly p n p r r r d  for Iryln(l out th trirl8 at thelr 
reed farma. b8idrr tha theory, partlciprnte n r r  giwn pd t i ca l  
dammst;atims on vrriour ccrpaomta of rh tuhlgl. prriculrdy on 
shaping the land into b d - b r d s ,  ltwy nn alhd to dercrik the @ages 
of pruticor b y  curnntly Pollw for tk crop# w r)ut them c a d  be 
ccaprnd vlth the inprwwd tuhnolqira. r& Lpro*.d md c- w k q e s  
for gramdmrt, p i t m p a ,  and chic* pro&tim t r k l r  a n  cap.rad in 
t~b1.1 1. 2. md 1 ~ ~ # P W C ~ W ~ J .  
2.4.2 -45 
Bmically, tb 4 m d  trchnolw uf*aatd lor producrim of grolmdmrt. 
pigrcaprr ud chickpea cmsi~trd of tro cujar cppoamtr, package 
of practicer. md *roved varieties. 
a) Or'JPIP ax - I  ,'c# web cmp, rhlr c a ~ ~ k e d  of 
-fau m - tbr Lnd p t r p r a t i m ,  docrye of m m m e  md 
fwtilhn, a d - r a c e .  s a d  m r u a t .  s p u h g .  nd c m u o l ,  p e t  md 
d h u w  cmtrol .  i r r i p t i m ,  hu*.#tb etc..  that km dlrrct r r  wll 
r r  i nd inc t  laf luaue an Ihr yield of rbr cmp. A mjor ncac lad r t l an  
w u  rht for w i r y  the M after t i l lego Into r r r l s d - b d  s y r t a  
(Fig. 2 ) .  h r  a h f r a  trll l t  ln pu t i cu l r r .  tho b m d - b d  q r t m  
(*la(, $0 cm ulda md 22.5 a doep perallel f u r m n  1.5 rn r p n  to 
form tho ra i red-Ma)  we1 roc-bd for grovlng tha cmpr vl*. 
rprinkler i r r i g r t i m  vhich ror to & o d e  wallable by tb RprrcPmt. 
of Agriculture to t h i r  r r d  f rms.  
b) wlctirp: Ttusa w n b a a i c r l l y  ICUISAT vrrirrlea olrhrr 
r r l r a ~ e d  or likely to b. idmti f  ied-for-rclarra for cul tivatIan in 
Indlr. l'ha v r r i l t i e r  tested in on-frm trio:? for ~WUndnUt, pigemprs 
ud chiclrpra are :ictod h table 1. ICRLSAT supplied the brasder'u 
sndm of rhraa vrrleties for on farm t r ia ls  so rhrt the prrxhrrr 
obcrinsd frm thsse t r l r l s  caul4 bo used rr sped for frrrthrr 
tcklr/domnstrrtions In f r r u r s '  fields. 
2.4.3 Qcfum t rk l r /d .mrmtiau 
k ~ L m S U l ~ l t h '  w i t h  the officers .nd er tsnr im workers of the ~ t l O n 6 l  
p r q r m ,  m-f rm t r l r l r  w r e  to k cmQIctrd r t  the t~ luk. /Dintr ic t  nerd 
fun with thc follalng four t n a t n m t s ,  e u h  covering 0 . 2  ha. 
3. - 
On-!am vklr for pol.llhit p h t l m  m cmhrtrd Ira tb. mJq 
urm lW7 mt11 tbr poatdny r u m  1990-91. D m r t a Z i m t  of tb 
i q m n d  uQloLql wra s t m d  r r u m  or tvo later by e x t a s h  wcbn 
of th art irml p m y r r  - t h  C*p.mntr  of Agrilvlrun ad Pure 
C a p a t i n  Oilaodr Ctwers' W n t i a u .  
3.1 Q-ha v k l r  
r)w c u k r t  of on-bm trial8 conQcted for gramdaJt in tbe niny  and 
poltram r r w r  k m  1987 d 1990 a n  glwn in h b l e  5 .  In tbe f k s t  
tn, maau a l l  the trials wre d t o r w d  by ICRISAT 8cimtistn uhib In 
sutmqumt ymrt th t r lal t  wre lamely d t o n d  staff of tha ~ U e r l  
p m y u .  Ttu m t y e  rirld obuined i n  m-fatm t r u l s  of d i f femr  M t e s  
for tb. r rky  .ad p t r -  eearans a I q  with the bcwfits f m  -log 
rn  girm in Trble 6. W i t h  th I r p m d  p.ckqe of pnctker a l m .  t h m  
y b l d  hawfir oPrr thr c- prck.&e weraged 21.5: for th rainy woa 
atd 191 for rb. postrainy u r t m .  Uith lmpmvsd vrrietiet in rrmm 
prhp t& yLld brrufit mn#d 26.4; for th. rain7 rearm .ad 24.22 for 
t& portrainy rcrtan ornr c p r n  mrfaties. l h a  t o u l  i.p& t r e h l o q ,  
tht ir, hoth thr iqmnd prck.q.8 of pncricer md iqroprd,  n r h t i r r ,  
g m  m MW yield -fit of 621 for the rainy rearm urd 60.31 for tb 
pwtrrig s w a n  over the c d y  used t s c l m o l ~ .  ?he yield benefit frm 
rh iqxcmd trdulolo@ier did ~t prv mxh frca year to  year (table 7). 
s.2 Q&* 'rnrlrm 
k s i d r r  in-frm t r i r l s .  t h  Srrto t m p n t l w  O l l d r  C m n r r '  W r r t i c n a  
md m t r  of l ~ r i c u l t u n  cmducted ac-fu; tiumnwtcrtim p r r a l b l  to 
m-fam t r i . 1 ~ .  Ih. &tr  o b t a M  for these on-frm d r m a t r r t l m r  frm 
thr Pcdrnt ims a r t  given Trbler 8-12 ud f r m  thr Dqartmntr of 
Agriculture in T&lr 13. Ru yield bsne f l t~  obtained from dwmrtrr t iont  
of t tw  iaprovud technology wn qulte rubstmrlr: cod rknilrr to thonn 
obtainad in the m-farm r r h l s ;  the benefic rvsraged 68.91 In knrrtrko, 
691 in ? m i l  Wldu. 331 in )(lhrrrshtrr, 121 ln fiujrrrt d 19.81 b Andhrn 
Prrdurh States. 
3 .3  hmt-lh m - f u ~  trLle (ICU%Z/IOIL) 
AS M i c r t e d  ear l ier ,  thc mjor  ccrpaunt 01 thr improved technology was 
that of ~ rau ing  rhc crop m raised-beds. Thia practice a s  rlmrys laoked 
u p  with s o u  Qubt as t o  i ts  u t i l l t y  by th s c i e n t ~ a t ~  of the ~ t l o u l  
p rop r r r ,  uhile - t h y  8 g r d  to  r l l  otJur cmpmentm of the Laprwd 
puchgr. tb.Mr,  in 19.99 when rhr ICIB/IQIUT project wrr f o m l r t r d  
for rhe transfer of graadnut production cechrtology. the wrlur t ian  of 
raiwd-bed rgrintt  flat-bed q t c a a  of land proparatlon VI given high 
priority. The 4atr f r m  tw r u s a u  of trials cmducred by the All Indir 
CoonlLvtcd Psseuch Project on Oilrwda ( ~ ~ )  are given in Table 1k.
~t mt AICODPo centers, 6 c q t  VridbrchrtUp fn T a l l  N.&, q u i ~  
Nbrtatll y b l d  k o f i t s  ww nwnld fmm tL rr d d. - 
r)*u for -4 tbr crop. 
?or VrlQubrla. # prPbkr n&W to ?& pp of 
th Em m bdl n o  pohUb out k w lw UCQOO. ¶bu 
r*rlurch t r k l r  rrr still bob# omtlwsd a t  #Ym umu tlm 
~rounhur yaLU # m a  of ML., JS r b  krcaduct of tri& d IrdW 
tm q crnun WN, tat11 ru.ntl?.  mq poor. 
s.4 I q r t  ol paahut trbrrlqO 
IOIUZ's  r t l o n s  to anmist rh. lndlm mtlo iu l  p m y r  h t r r rufr r  of 
tuhvrlagy f m  ycactnrt praQctlm hrs M r& b a l d  Up#a. Z t  1s 
mtlfya ra M t r  chat I 
0 A br*.lopar oriracad o r p h l u t i m ,  t& l a t i am1  Liry Dwo-nt 
bDud (S@B), md i t s  rukidlrrlrs. ths Suu Caoplnrlr Oilreeds 
Cmuers' ?rdrr~timm (SCOW@) r n  tull? cmvinced of rbr urfulnas uf 
tha lmpm*rb tclrs4lg~. Md tho importancr of k Y 0 8 p m t i q  boa the 
iprwrd cultural practice# ud M m n d  varieties. t r a  100-90. 
W t u n  rllocatrd m umukl hdgst  of abwt Is .  0 .4  n i l l i m  to each 
S t n r  ?&ratla/Ulion for 8pnrdLng the tecbrolm to &-ut 
f r m r n  w r r  r period of 3 yenrr. Cati.cltrn of the a n a r  t o  tm 
c m r e d  Wit daa r r t rk t lmr ,  md th8 qwAntily of seed of mprwed 
v ~ i e t i 0 8  t o  b hmdled by tbr different h d e t a t i a r  during 1991-92 
a n  &ven in T4bL 13. Under W Cooplrrtives, tlXEi/5COCFr hm been 
providing rh s e ~ i c e c  of trkctor-dram bld mkers t o  f r m r a  for the 
p r rp l r r t lm  of the raised-beds. 
o Wt Ikprrtmmlt~ of Agriculture are now &-omring tho un of various 
v t s  of the i q m d  trchaolog, pkrticularAy use of inprwed 
nrLcL1. radofrbrnirbwclltta. n w y c a t h r t o ~ a a  
m-hm uhls  r t  tbolr rrd fa- ra4 dmmtmlau h L.arru 
fir&. 1& Wu m1tipll.d m m d  fuma rad k 'tr8th r n  
dl t r r thr tn l  to .on ed m m  f a a n .  i& mjor mwmmt at dm 
4 r a a d  s o d  la  na fm b m  t o  f a a r .  
0 S c h t i s t r  of r& m t l d  prmgrms (IW md othn) m rvrr fully 
eawhcrd of thr bmefl ts  of win# rtu varlcio c a p a m t o  of Um 
t h l a q ,  rad prr t lcululy  of r& rrlgd-bod o v t a ' s  b m f i t  for 
4%xmin# Lh. yield of &ratnQut. Ihr UCO8M Uokdmp 1990 
rwammtd w e  of thr ralnd-bod syst- for :mLy # r u m h i t s  h tho 
r ta te t  of M r a  Prrdrsh, 113urrshtra md Cujrrlt. ba lu r t i cn  of th. 
p.ck.ge of ptlctices for orhrr states of l ndu  i s  not yat ldrqurta for  
d i q  m d t l a u .  Llannr, with tho result# t h t  are ruw C Q I ~  
frm o l h r  o u t e r ,  i t  i s  w s t  l lkrly that the uw of taiod-bad 
y s t m s  for grwfns (Imnmnrt v l l l  s m  bc r c- r e c a m d r t i m .  
0 Frllwr# r r e  w r r r  that lw :eraLvbillty of grauulnut srrd f r m  the 
scmdr crop I, due to  tm rapid d q h g  of rhr produce after h ~ s t  in 
che hot mm of April md b y .  Duriq an-frra t r i a l u / ~ r t r s r l m s  w 
tau@ tho extnulon wrkerr and frnwrs hou to s l w  down the dryin# 
of pods by heaping thr uprooted plurtc in r circle with th p d s  
facing imrrds, pnferablry mdsr thm studs of 1 tree or roof. Scna 
f a m r r  have r u n e d  practicing this obchod r t  least to dry thair r e d  
stock fm the 8-r produce. Extentian vorhrs are t a k a  this 
lrgsrge to tumn. 
0 ICbP ir can t rgh t ing  Wt tLy  up an evl lwt ian tern for r b u l l e d  
rr* of f m r r s '  p r t r p t i m n  an adoption md nm.rd0ptl.m of tb 
tub- 80 that ( h m v t l d t b 8  lw .rCllrr fd 
drh(l tot1w ad llawry ylport am W W .  Q# tbw 
carpmmta rrr Lbntifhd tbr mcwwy Ablotmh d fhmcirl 
aullprt to c h . t c h a o l o g y v l l l t N ~ v m b ) t b r O m a u o i  WU. 
Ihr mlortlm ro* i m  .rqwcud to s u n  b) &pt lm. 
4. rDQIII;L 
th p t l u n p r  on-frn trial# p r q t r  r t  i n i t bud  in th rrlq rum 1984 
ud cmtinwd for 1069. Irm 1989 a joint pro(;rm ma foau l r t d  with 
tclr t lmtr  of the ~ t l a u l  prgrma for canduct(nl m-trm t r b l s .  tri.1; 
cavhcted & r I q  1900-89 an llstrd in Table 5 .  In th flint rouan at 
Irrmt, ow trial in rrch staw uas wnitorad by ICIIlKAT a lu f ,  but in the 
later muon rhr trial# wrr omitomd uinly by muff of Ow Ststc 
kp rmrn t#  of Agrlcultun. 
4.1 *!.am t r i r la  
M in - fan  t r b l  vith p i g w r  hrd tw trratasnrl - a) m Lpm*cd mricry 
rich I t@ paclup of prlctIce8, urd b) A c- variety w i t h  i t s  pCkrge. 
ICI'IIAT offered short-dur~clm p1)rmprr r8 improved vrrlrtira, ud those 
nquin m d i f f rmr  packr~e of ptacticrs fma cho*e wltablt far 
conwneLonr1 d lu-dura t ion  pi&rarpr#. Saw atmrioa rorl.rr. M*arer. 
tried th. than-duration pipmpera urhp the ccarn pckagr of pnc tkes  
anrage pigompa yicldr obtained in tw araams of trials In 
d i f f r m t  ru t e r  &re g i m  ur Table 16.  In n t au1  of 67 t r ir lr ,  lapmved 
vrrLtier yirlded an average l.i5 : ha-' ccaprred uich an rwrap  of 0.73 t 
ha-' frm the c- varieties. Cultivation of isprowd vrrictirr required 
M ran aqmditure of Its. 2350 hd-' over the noma1 erqwtnditure of Rs. 
3148 hm-' for the c- mrieties. H-r, thlr -tun pmlded a 
4.2 (b-hP t c k l r  In n r  rum 
I U T  has h n d  rcm W o - f n u n ~ l t l w ,  rrrtrr-tbort hurtln, p h r a p u s ,  
rhLch do w l l  In tbm s m r  warm. hr O a m n t  of IndL ln 1 9 I  
indlcrttd I n t r n n  i n  ttyins thtw p l & ~ t  in t h  l u r  r r t m ,  eo 
fmnrm crl lr /bnmrtrr t lons wrr  caducted in diffwmt uutrs .  Ru 
nnr l t s  of chrre t r l l r / h r t n t l a u  srr gAvm in Tablt 17. Yltld nn 
Erirly g a l .  In W r a t h t r r  and Tmil kdu, ylrldr 81 hlJ, I# 1 t ha.' 
rare recorded. I n  the r lP r r  trial8 the p1gwnp.e~ tuftend lbrt frm 
insects a t t ~ k  thm t h y  ~ n r r l l y  do in the rainy seem.  
4.3 bE.a Qortrrtiam 
SePc State Deprrtnmts of h~rieulturr cnn0ucted m-fam droonstr~tims of 
short- mrd extra-short duratim pip,umpas in fanner#' Ilsldr whilm 
cmciruing with on-fam tr lr lr  at the reed-farms. The yield data obtalned 
f m  t h r c  dewnstratim arc given in Table 18. h a  short- and n t r a -  
rhort durrtim varieties pr forad  wll in mrt pkceo, oftm yl*idba .or* 
rhrn s 1 t hs-l .  Use of there vrrietim nubled frnvrr to gmr r 
subacquent polcrainy rersao crop such ss aorffhlllD. c h j c k ~ ~ ,  g r o d ~ w t  a t e .  I 
r h i p  is not norn l lg  paa8iblr fallwing wdlum-duration vrrIetlr#, 
4.4 Otbr p- dramrttmtim 
S r u  Wparcaent~ of Agriculture all0 reqwstsd seeds of trm: reSLISAT 
wdfuo-dunth  pIg~mpers resistant to dLrsrses. espddlly tha v i l t -  
mristmt varieties ICR 270 ud ICP 8863 [ ' k n r t i '  reletred in YlnutJrr) 
A p n m L r l p 4 # p r N b b C u r n u ' 1 . p l * p r * o r  J w  1' 
y*. ,LUs h rbr of 400-4575 lq hahr1, Yields m p u t W 1 ,  
hi@ 3ur t U r  nth, r 8  yorn m far t i lo  rol ls  rlrh hl@ -8. Tbrc 
lr lar Qubr I# to thc i b n t i t y  of thlr m r e r l l ;  i t  fuy  k ICP OW. 
4.5 r e - l l c u  oekrr, uW1 (fPPU/xm) 
In Lhl ' lh l r i f  N w r  Uorkw 1990' of the A l l  Mla Coordinated Pulres 
Iqrwmt Pmjrer LAICPIP). IW, tin ICXISAI pigemper hybrid XCW 8 van 
l d m t l f h 4  tor n l a r r e  in rtw cmt r r l  rma of Indir ~ N h a s h t r a .  Q?larac. 
and tW17a P n b r n h ) .  Ihis cultivar vas choorm for on-frm t r i a l s  under 
the IUI/ICkISI;I project m transfer of technology. In r group mrmg 
held buiw the wrkshop I t  vrs d.cidcd to cooduct t w  on-frm t r u l s  :n 
euh of tba amtat  of Wuratht ra .  Gujarat md M y 1  Pradesh m&r the 
lubesh ip  of amior pllsm scimtiuts  of these s t r tas .  Purthsr m e .  LL 
n r  &c*d t o  mto ru in  any rsgwrts rddit i a u l  fm &re states for 
trlrl# if a n d  vas rvrilablr,  bquet t r  verc later received from 
M h a r u h t n  and Qjarat . 
lbe dru m r i v r d  m these tr ia l s  arc given il Table 20. Inforrmtim 
from tw t r ia l8  in M y r  Prrdesh and me in nrhrrashtn are yet to be 
r ~ o i w d .  M y a  Prabah has reported that the t r i a l s  failed k w s e  of 
heavy rains during July-August 1990. In general. ICPH 0 gave l r . 0 1  more 
yiald thul ICR 8 1 ,  rnd required relatively less inMrtnmt for  i t s  
cultivatim. laMr aurceptibility of ICPH 8 to as 
L a l d . ~  m-fmi W i d :  of 8 rd I= 87 i rbr e d  
m - f r o  u L l r  witb tho --mLuat fQL 332 
( m l a u d  rt '*a' ia lldbrr hdrlh in u r l y  1@90) w n  q p m d  tb. 
rrCPfP Vortlbop for 3u su r e  of *odhr Prd.sb. Ihr+r m.hm crh ls  
c d d  by rh Andbra h d . r b  y r i n r l t u d  Wvarriry nn not laid our 
pmprly Md no yield dru haw ham r.cei..d.rn tLw trL18. 
0 Short-durat impigcanprI8t87.ndICPL131vhnrt lrt t  ralrrwd for 
c u l t i m t h  wrs not presented to  frrrura togather vlrh rppmprkta 
padugas of practices. LXlr m-frm trLla haw rducbtrd rnrnsim 
wckers bnd farmers on hw t o  grw thew vrristler. Itmy trnrrm who 
wre earlier dirrppointed vhm t h e y  tried thole vrri*tias hwr nw 
r a m  growing them but with rppropriata pbckrge~ of prrctlces. 
0 Tha mrr-ghost-durstioa pigempars were tried for the f irst  tkw ln 
m-farm tribls, and hbw created interett MPng enmslm wrl.r# md 
farmers. In the VidhlrlSu md Urrrtuurdr ngims of I(rbrrrBtrr. 
famerr identified pigampars fCPL 85012, ICPL 85014 and ICPL 85030 am 
being better r h  ICPL 67 for their rrcrs, lherr vrrietlo# are rm 
being d t i p l h d  md grovn in those .rear. Po#trrhy wrson 
cultivation of there varieties is also t & h g  place i n  #me pbrtfi of 
Ihhmshtra and Tami l  Hadu. 
0 kaSudot.rh, rut-mlnar mt.rkl, Ub Db lYI ( m y  
trim k ImuWo), &=ZIP. hnwpto  a barrr 
thm@ rlr m-lrm trWrldrParvIILaar. XZ WbS lr mm 
psprtr k rlr VLdur6br nglm of Irbmuhtrr, rrd RYL ZIb !a t& 
r o t h  at k&a PC&&. Ib cpnrrl of r)m r r r i r t h  
l~ from l r a r r  w t r a r .  
0 aunrina wrbn md f r a r r  bm L p r d  r&fr crp.clq to 
lly~l tln pod-bmr In pi(.opua. Sa hny 
rurud wing brtter pntici& ~ l h i u r  lonucbriqur. Ibr &&-pack 
a rpnyer (?Q. 3)  d a 8 i p d  by ICIISAT for effectiraulr, c c r w ~ ~ .  
md rrfrty In pwrtlclC rpplicrtim m plgwnpr is na kiq MUght 
rf trr  by f r m r s  for a rur r l  ure. 
0 Qw of r& pmmul. pywnprr (hopefully ICP 8094) -tifled 
brsfcrllr lor tIu agmbnttcy pmsrm Is do@ wll  und.r hie Fnpuc 
irrlytrd yrlcultun.  In 1990. then wre abut 100 f r ~ y r e  in the 
IOlmLhnda n8im of Wr r rhe r r ,  uho grsv this plg.mpr UIP they 
Obuhrd ykld* rr  hi@^ rrl 5 t ha*'. Thou@, the rctual i d a t i t y  of 
thr variety is not p r  clrrr, one a u t  appreciate the ingmr i ty  of 
f r a r r r  h gxwlng this p i m p 8  rr r 'horticultural' crop. 
5. cmmr 
Ru Wkpar  p r g r u  of m-farm t r i r i ~  vrs initiated in t h ~  postrainy 
orm o l  1960 md continued for me more leason. Thc nrpbar of an-farm 
trirlo cmQKrrd & IDOnitomd by ICRISAT during 1988-90 r n  llrtad in 
Mlc 5. I~ISAT did not ask the D.prrbmts of Agriculture to c a t  ar- 
tm t r k l ~  in 1989-90, but the w c t  of rhe first sersm's t r i r l r  vrs 
d r r h  1968-W rcr @voa in M k  21. k r  both mLrrWtod ad l r r i p t d  
t r i r l s ,  the Lprwrd var l r t l rc  t g r t h e r  vlth L a p d  pre)u(. of pnctlce8 
trbuli variety ICN 2 only ms t r i rd .  This varlsty ylaldrd 31.OI o r *  vlth 
v r rh t i ee .  Colaxn varieties with th Faprovnd packale pmdvcrd 131 mn 
yield thn rich ch. c- prckage. b t h  the Fapruwd varbcy d laproad 
package together yielded 51.61 wre  c h n  the c m m m  varbt tcn vlch thr 
c- pubp. 
Improved tachnolog)., Uut !a, the Improved varinty ud hprwod 
package of practice8 mqu~red m extra expenditure of R r .  660 ha'' we r  the 
normal of Rs. 3080 ha-' for the c- technology. R L i e  glw an a t r r  net 
incaw of 8'. 1.665 b-' over th n o m l  of Rr. 1.420 ha-' frm rh c- 
technolcgy. The bmeflt  frm lCCV 2 war mre ,  as i t  was rpp rmr ly  aold bt 
8- p m i m  wer  the n o m l  p r i ~ e  of r deai cultivar.  
Un&r i r r i y t e d  cmdirims. mprwed vrr is t i sc  w r s  of norm1 duration 
(120 wr) rad had v i l t - r e e i r t w r .  Ih.me varietiec yirldrd 11.62 m r r  
w i t h  thr improwd prkagt md 6.71 mn vith the camm p.cluga ~ r d  
with the c- varieties. Ih cl lmn varieties produced 15.72 more y b l d  
Tor irrbub Qidq*.. Iqrad t.clmlagy. tbrc l# bab cbr Iqrrma 
vule tLr  ad t h ~  4 a w d  Lpmnd of partlrrr, m+ml a ma 
Imwtmmr of Ir. WO br'l - th -1 of L. 3570 b-' for ri, - 
trctmotoq. Umm, thlr m a  L m r P a c  p r a W  n ma mt &#Lit 
of Ir. 1.W br" a r  tba n o d  a r t  bauflc of L. 31M h-l f n r  tb 
CcPm Uchrplglr. 
s.2 -hi. -timD 
Sma Suu kpuowntr o f  A(ricultwe, particularly those of Ilhrmahtr. 
PDb m a  h&d#I)L. cLXYkStd u n y  d l D N t r a t l m  in f r n r b '  fields 
plnllrl to th at-tm t r i a l s .  l%o yields obtained frm rhese 
amlr*W and irrMtd chickpa dsa\ t t ra t ions  arr c a p l m d  uich the 
diatrirtr m n a o  ylrldr in Tablee 22 and 23. h* h o t r a t i m # '  yields 
w r e  fairly hl* urd rhu p m i d e d  mn benefit t o  famere. The W f i t  
frm &rtdyrtkn Lubuli cultivlr ICN-2 gram undcr nonimigatcd 
r i c l u t h  mr  rrponed to k not only bac~usc of ILK hi&r yield twt also 
bnruM, r n d  qurlicy fetched a p d m  for this -u l tha r  wsr deri  
cul tivan. 
5.3 qrr at ~ c b ~ k r ~  
Wdgu an-fam trhls and dma%rtnrims have created the desired 
i n c a m t  in t r lnrfer  of productim techology to f r m r s .  Ihc  follwrng 
m e a r  bf rhr Iq rc t* :  
0 Ih. k p r m t s  of ABriculrure of Habrashtra, hnhra Prrdesh, 
IuarWo ud h j a r a t  m lsUlng eamsrt efforts in trmsfering the 
chlclrpr to 2-rr. hrthh rlioltl lull b.4 d m  to 
aoaPyr luof t t lb tbtv lcrbonQnUsrSl tnr i r rcpr  Wl 
crrltlnr Icco z tor a m i r r * u d  eadLtIm8. 
0 BcfmLrr of  b Qrfrulrurrl ?hUmmLrier at Nahuuhtra m rlrtry 
effont t o  nlrn chUlplr *rrirti.s ICCV 3 ad UXZ )l h t h l r  
t t n b  with th ruppoct of dru fm cur or-fmr r rk ls .  Ufonn rm 
blry r& in h n u u k s  t o  r r lusr  tbe r r r i r q  IlaY 2. 
0 1rriyt.d an-fbm trial: hew ub r dft thct  fq!ut h tol. p R t  of 
tbe a u t o  of W u r u h t n  them ntmr for i r r i y t lm  i t  not A 
coartrrlnt. The on-frm trials )urn shown Uut tamer* ern obtrln 
yields r t  high A: 1.0 t he-' under irrlpted cmdirim. How ad mn 
frarr: a n  now seen 8mvl.q chlckpor rnbr iniytlm in t h  
#nth.dr md VidhrtUm region: of Wurashtrr. 
0 The nrrra-kd syttm of land preperatim (Fig. 2 )  which rccaPodrt~t 
m rcrc of plant: p r  bed her been found to i .el l lure urJfon 
irrigrtiq of tJw crop b r h  black soil: nf Heiun8htrr, md rhr rrrr 
of chickpea under this 8yrtam 18 Lncrcrslng. 
for paial rb, cropr, rrcrp for aaLrrlQud chldrpa, rhLch U 1 5  
nc- to k &ran ar f k t .  r& b m d - k d r ,  vhkb U* prrpucld b 
tha crop h pmctke r s  famd pcd 0 1 7  d m  th. cmp rl 1rriyL.d 
~prL*L.rr (fortuucaly thin v u  O. of th m e t i m a  of IbISAT's 
i q d  p.Llyel. I r r i ~ t l c n  tkut& f u r m  of broad-bds ohm did not 
prcokto to w t  rhr mcln kd. thus rffwthg rhb central crop roe .  To 
tackla W D  probla. w wdifid the qstm for laying the 
d r c m l a t i a u  h famors' fields. Kmping ehr plmt poplrtlm d~ 4pc 
a# rbrL abulW m b m - k d r ,  n tried UIrw ~ r t m s  (Fig. 2 )  for ~ m m g  
tku Qopr d.padly u p  th. rasm.  aoil tlrpe urd irr iwtim q s t n s  
raUllblr vIth thr tamor. I h r a  verb: 
1) brad-bed and furrw, 
ii) kd md hrm, md 
iU) Wrrw-brd ud furrov or Ridge ud furmu. 
M e  q w t r ~  are nov wrLing vell v i a  frmcre. In general, frrmcrs 
a n  i m u k b l y  drooling rb. f o r r r  hO q s t ~ s  for the n i n y  season uul tbc 
lrtwr no s y n a s  far rh pottniny rearm. 
6.2 Wmkp d bdr 
Ib bzorbbd lad hvmr rtrrr of g m l q  aw cerapll r c  brtiull? 
dmlapd  for cb v t  of wrtimlr (black mila) .bM a o a l A y  t m n  
(I p m b l a  of of mcrw rrkp ru t  erurly *oil omelm. bds 
pnpd llog 0.4-0.11 r l q ~  fa b l r t  ro l l8  hn t(.m load m a t e  
a p r W t ~ l l y  ad Jro in p r ~ ~ t l c r .  I& ur opt- t r l d  a p r d m u l l y  
r h q  0.c-0.M #lop. in nd wflr, d i c h  mmally hn no problr of 
drrhge ,  hr not o f t m  ror)rd. &n, i t  trmLd to d n h  off of nh rrtrr  
rather tm quickly, caurlq ralrtiwly m n  roil emtion. Warmr, th 
mtr trfrd In pnctlcr r m r r  tha f l op  In nd roilr h e  wckd r l l  for 
cmnrvky mi l tun .  Dirlctimr for Pvttky bad, In black ud rrd roil1 r n  
wtlLrrb h F 4 .  4. 
6.3 Brd dlbbw&illin(r 
In the b&m*, rr rrcrrrrdrd d i b b l e  thr srod~ for ~ A n g .  Our 
i a t r t i ~  war to got m @re plnt  pop~htiar vhlch v u  rhayht to k r 
problm Ir&a wing col l lm 8- mthodr, lilu dropping L& rndr khLnd 1 
plow, drilling tha r d  4th r #..d drill err. h w r ,  dlbblLp rr 
upactad pmwd 111~~mmlc.1 md of- inpraiblr due to lack of llbcur In 
pml s i t m t h r .  bring on-frm trial#, m critically rtudied sou* m 
b d r  wkqg r reed dril l ,  urd fmmd t h r ,  i f  done proprrly thr rnd-drill& 
gave good rerultr. For grmndnut, reed drilling m individurl rou or t w  
r w s  together w l q  r cccp.m asad bwl mplqing 2-4  labourerr h a  giwn 
good r m r l t a  ( F i g .  5 ) .  Far p ig~ lp r r  md chickjmr, vhlch hwr hud urd 
m t r ,  swing 4 m. roglCbr wing r c- ard-boul vrr rr good AS 
mingle roo wlng (FQ. 5).  Th. skfllrdlrbourerr milabla in met 
vfilrpr vere uprbls of doiag I fdrly good job h sprclng thr s d  b 
md d m  in us* ur apt- gumtity of sad thmou#~ r r.rd dri l l .  
Dlajq t i i . b d m L M 1 W .  m.ID.IP9a I 
f u r  d W k y  ntbnd tor #Llulld thr 'pluh md d 8 q  .rcbPd* 
pruticd b~ b m  f r a m  ia um& ad am&-- mila (?I&. I). 
mum nr rtfrctlw fa w t l q  tb, and um rt  cb prop? pfipr md ia 
tho rwt qnmtlty. In this mta wll b1.r m pmbd b tbr wfl  
with r r r U r p d r r t f n u m l # o f . b a r r l O a r ~ t b r I . . d i q r m  utd 
au mud is dropprd In uch of t b t r  b l r r  slultmwusly l f l W  f r l o  
1.kurrrr. nhl~ systm can b tJur to o a r  r m s  of UdU rhirb bm r 
rh f l r r  soil ryp. 
6.4 f o r m  bd# 
l l w  mirod-bed r f r u  (LLLtLlly W - k d )  was rh  or c a p o m i t  of 
Lpmrrd tuhloty for trafa( tb cmpr in an-frm trials rs dl an 
d r m r t m t h s .  La ru ly  t rh la  m a r d  frms lullock-dra r&.lrdtool- 
c r r r l n  1 h  rh Tropicultor (Fig. 81 md Agrihr (Fig. 9 )  m n  ur*l for 
pnprr&g W. ht i n  later on-frm trials chose i@rmt r  wv* nor 
c m  rvrilablr and w h d  to u r  local implomnts for prcrprring bods. . 
lXltlng this p k o r r ,  t q t h r r  vith atmian wrkcrs md faraarr ae lud a 
rldgrr playh, md also bvlllopad md modified sane local i a g b a t s  
rvaildlr vitb furn to pnpln  miad k d ~ .  h~ of theno inptawto 
wed, dnnloped ud aodifird to  make bed8 r n  r h m  In Pig. 10. baq the 
n r i w  bullock dram Lpl rmt t  tostod cn-farn, the agrlhr vhLh is r 
ll&ht, arltipuporr rh.lod-tml crrrier nriublc for uoc vltb mnga 
t i td bullocks yrprrcd to k the k t t  not arly for the pnpcatim of be& 
but rim for wq other fh ld  opn t ims  includirq rwing. 7 b  tmpicultor 
pcrnnd too hry for m8t kdlockt. 
Tru ton .  m i l a b l a  lo a f r r r r r ,  bm rw r t w b s t r  foc 
tnc to r r  to f r a n  far prrprrky raised-l&s for rhir crppc. 1Lplr  
a&- a t u c b m t n  tuvr rlso bwn dnnlopd for tractor d m  tool 
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I W ' s  aprriancr in rhr introdwtim of wad #mm&ut 
trhnolo(l In LML. Pager 61-63 ln srpury prandlngs of tha 
P . l h l  Lpwm lktvodr Coordinator#' Hmtlng. ICIISlt. Patfacturn, 
P.O.. A.P. 502 324, WL. ICIUUT. 
2. Amin. P.Y., Jain, K.C., *ur) l ro.  J.V.D.K. mdPavar. C.S. 1989. On- 
f r m  & p t h  tr ials  far short-duration pigampras in Indl.. 1988. 
Intrnutiorul Pig~onprr Iwr lc t t r r .  10,  16- 18. 
3. ~.P.Y..J*in,K.C..Luurb.J.V.D.K..Pruar,C.S.,Jr~rhI(urr 
mn Eltanen, U.A., ud ?aria, D.C. 1PP0. On-farm llrmrarch m &&&pa 
md Trmrfw of t e c m o l ~  h M i a .  Paas 322-326 -8 in thr 
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6 ,  hrrr, C.S. lW9. m o f p r r t h  t o r c a l t i n t h o f ~ ,  
pilrnpl ab chldrpr, r C-UQI t a  m f m  e n .  
7 .  )IU, c.8. im. lrriwd m r f r u ~  tor paw C-1 w 
p m p m t l o ~ ,  raria( ad bt.mr culttrrtia w l q  r twtordnm ab 
bulrob-dmn tool bur, far dlrtribcltim to auarirm ncbre.  
8 .  ?mu, C.I. 1900. bLad )*d rfrtom for ya4 cmpsr Ikd 
pnpurt fm md swky vlch local bullock-drm l q 1 l ~ t 8 ,  for 
dhtr lbut ia~  ro m a r i m  rorlmrn. 
'Cmnbut Prodwtim T.eblo(n for High Yirldr' (1991). mi6 vldrg- 
fib of 33 .hutrr giws caplet* idea about the uprowd prlrductim 
t.cbnalg far gmmbwt. 
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...................................................................................... 
P h t  Protscth hvirtln 2508 t Ditburr H-4) Nnrd bare 
1 ha-' for lrafrpor 4 
NIL. if rqulnd. 
Dim-tr 66Cd he' for thrlp,, 
Jrrtlda bnd IrrhLNr, 15 dry 
l f u r  Mr8@f!Crs 
I(cnocrotophor 1L or Dldorulful 
2L@ for Wnllotkll 
md othsr cbtarpillbrs. 
~ t . h d c y a ~ t ~ t p i p a F m - h P I a i . l r .  
.~.*.~.~.~.1*~.~.~....*.~.*~*.**.-.*.*.*-*~--*--. 
?Lid aprntfan/&ut A o r t - b m t l m  p4#lqrr 
---------*.---.---------------------- 
-- ~irolpr 
--- 
Lad p n p m t l m  ?lo@&, clad clu- nd ho p-1 md no 
hrrmving to obuin  f l ~  t i l t h  hnuin(#. 
"""----""'I"' .................................................................. 
hnillwra h- - to t m - l o r  
( b ~ r r l )  w - 100 tr Y - 20 kg ra Unr 
SSP - 100 k t  ,203 - lo0 kg 
tnfa( - 20 k t  (a117 ln 
tn dt f lc lmt  ra i l s )  
Tq ddnsming by Una - 50 kl a t  th. t h e  
plrcrmt  in rol l  of f lowring 
b- cmp lW - XI kg a f te r  catch harvest 
................................................................................... 
b#Ly &tr 2nd vrrk of J w  In IUM With r8:na 
..................................................................................... 
W kd Broad bd b f u r m  f l a t  
..................................................................................... 
Vrrirty IBL 87,ICPI. 151,IcPL 85012, LRC IO.UPAS 120.14ansk. 
IWL 83014, ICPL 84021,XCPL 85013. AL 1 5 . C  ll.??B ' 
. ..............................*.................... ..... ..............- 
Shad rat@ 33 kg ha- 10-1s kg ham I-- . - - - - - - -  
..................................................................................... 
S F h  30 X 10 cm 45-160 X 20 cn 
.....................................l........................................ ..... 
V n d  cmtrol S t q  1 .5  i ha' Hrnd wrd* 
"'-"-'-*- "" .. .....................*.................................*... . .-.. 
~ m d  n s s h g  h i l a t e  T 3g kg- seed m i r m  18 110.'  set.^ 
............................................... .........................*........... 
W ~ O  Mmd dibblIng/by seed d n l l  Drilling 
...................................................... ...................-... ....... 
? h r  protection ~ u u t s  20 EC 4 2 1 iu-' for hs rrquirad 
cmtro l ,  f i r s t  spray 
a t  flcuer o p n i q  stage. Subsequent 
#pray$ a t  m interval of 15-20 &yr. 
? o h r  s ra of ~idm1 n-2 72 WP e 
1 kg ha-' f!r b l ight .  
if :squired. 
..................................................................................... 
Imiytim SprMtlcr/Furm. Fist irrigation a t  Check bash  
(Pmtactiw) swing.  Subsequent irrigetions as 
needed. Give irrigation soon after  
each h r v c r t  f o l l a d  by : r r iga t~ms  
rs needed. 
\ L L m a t  Pick p d r  110-120 drys after  s w q .  As per CoDwn 
F c n i l i u  md i rr igate.  Fo:w the r e c ~ t i o n  
sm procedure far  second and third 
flush when mntun. 
........................................................... 
Caa pdryr ( m r r l )  
------------'---------.)---------------."--I---- 
tradpnpurtim n m p l a r l l r ~ y r ~ ~ o m  hoplaibkyvmdmr 
-** -ly. 
...............I". .................................................................. 
t m i l i w n  h* - 10 t m - 3 r  
( b u l l )  DU - l W ! q  C - 20 kg br U n r  
-4 - 10 kg W 100 kg 
m/whhr u ~y 
i f  t e d t n  m r p r o b h  
..................................................................................... 
Salq dnte 1-2 vnk Octobor 13 Dctokr-15 WarPbrr 
..................................................................................... 
Wd b d  Bmd bad md f u n a  for  Irrlpwd Flat-kd 
ud f l a t  W for d r r l p t o d  cmp 
..................................................................................... 
Variety ICCC b2.ICCC 17 ,103  6. ) u m i ~ e r i . Q u f ~ r , ~ - P , C a  7 
ICCV 5 .  ICCV 1, IW 10 C 23f,JC-ll5,K B S O , W h i i y  
Ujj~ln 21 
....... """"-". ..............*...........................*.......  
red nu 70-80 k t  h' 60-IW kg h- i'---*-* -.- 
..................................................................................... 
Sprc fng  30 X lo u 4 5  X 10.15 cm 
..................................................I.................................. 
Uwd control P rmurgmce  s t m p  3.0 1 h' . Hmd wrt.dme d u r l n ~  fhr 
u d / o r  Hrnd wad* during thr sraam 
beatan a: rquind 
................................................... ""'- -" -" " i -;i;i-..-.- 
Seed d r r s ~ k y  h l r t r  t t h l c u p ( l : l ) 1 ~  kc w a d  a i ram 2~ kg' 
timd dibbllng/rrd d r i l l  : a d  d r i l l  
.................................................................................... 
Plant pmtsction For pod borer control apply cithrr A Y  requ j rol! 
tnQIulfm 61, Winrlphos 1.5: or 
Hcthyl p r r t h h  2X dust ( 20-25 k~ t,onl. 
UB 
Spray hdptulfan $5 LC,@haIphor 2!. E': 
C 2 1 ha- . ~ f f r o t o p h o s  16 CClor 
Htthylprr~thian 50 EC ( 1 1 ha' . 
F i r ~ t  spray tharld k givm r :  f l w t r m g  
md thm s t  10.15 day i n t e ~ l s .  88 raqd. 
Rrrous rulphrte ~ p p l y  aw r q q  of ferrous sulphte(carmrcIa1) 
8 2.5 kg h in 500 I t @ ,  of ~ u r  r t  f l m r i n g ,  
d y  r f u r  he- nin or  vith yr l lwlng  ln plants .  
----.------.-*--.--...-.........-*.- .... . ..... ............... 
I r r f g r t h  PR- or post-wuhg i r r e t l o n  fol lwed A s  prr c r m ~ n  
tbr second in ig l t la ,  a t  f lowring rcemmd#tlon 
ud the t t i r d  1 roach l r t r .  
..................................................................................... 
E l m s t  AI  on as  rhr crop dries  up Vhm tho crop dries  up 
- - -  .......................................... 
IQL 97, 1UL 151. 
1QL UOU. ICPL 6WI10, 
ICY% 6r014, IQL 84023, 
DM30 
Honirrigrted 
Irrigated 
Portrainy season 1989-93 
W r a  Prrd.#h 
mnutrl, 
TuLl *dU 
BJjrrat 
)Irhrrashtrr 
Orlnu 
Mdhycl Pra&*h 
Urtrr Prrdeth 
Y h l d  - f i t  
Rainy Postrainy 
bi-a%on season 
---..- -- - - - - - * -  
By adqtion of Improved package alone : 2 1 . 5  19.0 
By bdoption of Improved va:iety alone : ? a , -  26 .2  
By adoprim of both the Improved : 6:,2 60.3 
prclrqe t Improved variety 
Extra produetion cost for technology Rs ,  i590 (N:62201 1420 (N:6990) 
ktn net h a f i t  £ran technology Us. 4.10 (N:346i) 7220 (N:7330) 
.*..----.--....-.-.--.----..-.-.-------.*------------------------.------- 
N: Noml coat or benefit 
Note: Average rell inp price of grarndnut pod !or seven qcasms 
RI . 8000 t - 
bhl. 7. r v L m t ~ b r d i C ~ f t m ~ l l p a P r b u t t . c ) p o l q l  
ud.trCafku4haf(kt#-a1Mk,l)n.w. 
- --------- 
Y u c  
*-----------.--.-.--*.-------.------------- 
W7 1904 1909 1990 A w r y *  
-- -- ----- --- ---- 
Yield -fit  I ra  iqrad 27.8 8 11.3 35.0 Ct 6.74) 
varier7 rlan 
Yield h f i t  f m  both the 60.4 62.0 ' 49.4 61.b 60.9 (f 3.63)  
4- prdu(r + ' l p d  
w i e t y  
Yield branfit f m  I q d  Id.2 19.2 16.9 - 18.1 (t 0.54) 
11- 
Yleld benefit tm Z q m d  31.1 37.8 16.0 - 28.6 (i 3.0) 
variety rlav 
Yleld benefit fm bath tho 69.8 66.6 47.9  - 61.4 (i 5.58) 
4woved package + Inprod 
v u i e t y  
-----------------------------------------------------.*.--.-.-.-----.*-----.- 
Caly t w  t r u u a r r  w r r  p r u t i u d  
T ~ L  a.  ~ m t . p  d q  pod or yomdaa yaa wxomuzu to 4 n w d  
mad errrm prLm* of pmctlrm in kanr' fbldl tIm rarmuh GO- 
opatln Oilrncdr Crwsrr' P&ntkm, knvUh, 1989-90. 
------------------------------------------ 7--- 
DV pod y t . ~  (r hr 
-*...--**--.--.-----**------.-*--* 
~ r o w d  prckap Cam pvlup 
No.of ------------*--- ---------------- 
B u 8 o n /  Partici- Ana Lqtrowd wmd a 
Location pants In h. varhty variety v u h t y  v a h t y  
*-------------------*----------*----------------------- 
prkrl cum w9 
R.ichur 6 55 1.65 1.U 1.42 0.a6 
W v i  126 70 1 3 9  1.27 1.26 0.89 
Brllrry 76 55 1.88 1 4  1.57 0.95 
hrlllLun 46 30 1.34 1.27 1.22 0 . 9 2 .  
Kur tag1 21 19 1.16 1.44 1.30 0.82 
Shorapur 52 32 1.02 0.96 0.99 0.94 
Poa traluy renaon 
1989-90 
blchur 69 60 2.11 1.80 1.78 1.10 
nmvi 65 63 2.03 1.79 1.66 1.07 
Kur us1 22 15 1.87 1.67 1 . 7  0.87 
Balldry 108 66 2.11 1 1.61 1-01 
Shocapr 79 53 2.15 2.02 1.61 1.00 
h v i  321 55 1.99 1 .  1.65 1.U 
WnJ re4ern 1990 
Shonpur 53 33 2.00 1.59 1.63 0.90 
K W P ~  60 35 1.66 1.61 1.64 0.91 
HUbU 3 1.2 1.71 1.45 1.59 1.52 
Cadre 14 32 1.51 1.15 1.19 1.03 
UiJlpur 13 39 1.19 1.15 1.21 1.17 
Chsllnkeri 287 39 1.59 1.57 1.33 1.u 
----.- 
1480 762.2 
norn 1 . 7 4  1.49 1.45 1.03 
.................................................................... 
By adoption of improved packnga alone 44.71 
By adoption of improved variety alone 40.81 
By doption of Impmved variety 
+ Plproved package 
Extra productian cost for technolopy Rs. 970 (N: 4130) 
Extra not benefit from trchnolo&y Ro. 6130 (N: 6170) 
.......................................................................... 
N: Nonnal cost or benefit. 
Note: Average selling price of g&t p d  for 3 seasons Us. 10,000 t-I 
Lal 
Bra c a t  for tulmokqy XB. Lob2 (MI 4370) 
Extm rut k v f i t  fmn tub- &. 1UQ 4 1  46W) 
-- 
H I  Y o d  c a t  or h f i t  
mu1 Awng. mllfnl p r i u  of podr for 4 rrucar 
u. POOO t. 
Y h l d  bandit 
lLaa coot for uchnology US. 880 (N:58JO) 
Lnn art h i f i t  fmo tactnolog Rs. $020 (H15970) 
-----*------------------------------- 
N: Nornrl cost or benefit 
Note: Average sell@ price of gramdnut pado for 2 8eawu 
Rs. 10.000 t- . 
ar pod YL.Ld (t lu-I; 
-*--.*--.-*-.------ 
4- - 
*. or 
pr3ulll pld;.~ 
---I-- -*-I---- 
*roa/ p u t l -  Irwh 4rad Cma 
Loutim e w a  b. n r h t y  r u h t y  
Y L l d  w i t  
btsi  c a t  md h u t  as. h-5 
&ta cost for -lop tr. LlW (HI MU)) 
&ta wt h f i t  f m  uQllolgl h. 2040 (W: MOO) 
--- - 
us Y o d  c w t  or krv f l t  
rota: A v e a y  ullipl p a  o f  ynadavt pod for S rumau 
PI. 10.000 t- . 
D q  pod yirld (t bawl) 
b. of Ar.4 .-*------.-...------ 
prtf- mnd Iqrowd* m* 
cipmcr fa br prcLr prcbr 
--------------------------------------*------------- 
* 50f tri l ls  wm with bprwrd vrd#tirr 
XMlUL 
PIiclplr ICCS 44, ICGS 11, 25 0 (i 1 0.34 
ICCS (RPB) 10 
cujmt 
J-r ICCS 44, I~OS 11 z 0.55 (i 0.12) 0.49 
J W p d h  1 ,  5 1 4 5  ( 0 0.69 
AxbraPndrrh 
U a n n y l  ICCS44, ICUll 1 2.89 (i 0.82) 1.17 
Uect Codrvarl . ,  I ,  2 3.40 (i 0.41) 1.10 
Virh*lp.trua ICCS 44, ICG9 21 2 3.09 (i 0.45) 1.46 
Rdd.prh ICCS 44, m 11 2 1.90 u 0.0) 1.29 
Wllgondr s t  9 1  1 2.67 - 1.14 
unbruhtn 
Parbhni ICCS 44, XCS 11, U9 1.93 (t 0.08) - 
ICCS zl 
N o t 1  ICCS 21 2) 1.0 Lt 0.111 - 

XBM@ l4b. K q  pod y l d d & ~ I n p k t r ; r a o m a L a s r d  rpd L~st-bd 
eP-01M~.-/m=,1119-=L(QO. 
---- 
kd y i r l d  tt IN") 
-----.-----------------.-.-..-----..-...*-....-.- 
LUvnlhvl lldtpr W W u  Isdu8 
------.- .-------- pn&& --------- & 
Larr --.-*-. .-....- 
J d p m  (-1 LCpr Lrur lbuplw VriBuhL. Palm 
------* *--- -.-...-* --.--a .-..-. ....-*.-.*---. .* 
BPU JL 14 JL 84 olmrr-1 Ohur-; R 24 W3 44 YLI 2 h 14 
- - 
fit-bd 1.U 1.00 0.U 0.80 0.8) 0.21 O+S1 1.00 
IrDF 4500 bm 91 too SDO 
TINCOF 300 100 S 10 11 
nnrwm 300 300 10 50 s00 
APOxlm,  150 300 10 65 300 
OROW 175 175 10 U O  300 
0wll.m so so 1 10 10 
Extn cost for udwlogy Rs. 2330 (MI  33911) 
Extn we -fit fmo tadrrrOlogl PI. 800 ( N I  2127) 
Hotel Awnp wi1@ price of pigwnp.. g r a h  for 2 l eumu 
PI. 7500 t- . 
*a )rdrJI 
h.lr..r(ruk. lJ Jpl 0.74 -1 
W m J A  Pnduh 
- 8 JCn - 0.Y 0 . 1  0.33 
PlW ICR 151, ICPL INU. 1 V L  I N 1 4  16 1.U U 0.13) 0.70 
Ilypu: ICPL 85010, ICPL INU, IVL I 7  8 1 . 4  (: 0 3  0.66 
Akolr ICPL8MU,ICPL11%11,ICPLIM10 4 1 . 1 2 ( i O . u )  0.6b 
brldrar ICPL I M l b  1 0 . 7  - 0,bJ 
~ k r u i  ICPL a m ,  ICR a, e ~ u  6 1 .  i 0 . 4  0.6) 
kha~ ICPL 87, ICPL 81023 2 0.85 ( i  0.06) 0.73 
bltm ICPL 87, ICPL (IS014 2 0.90 (i 0.04) 0.76 
Vldlrhr ICPL 87, ICPL 85014 2 1.17 (i 0 0.66 
I l u r g a ~  ICPL 05014, ICPL I 7  1 1.96 ( i  0.03) 0.41 
thr ICQL 87 2 2.45 (i 0.19) 0.37 
M r c ~  ICPL 87 4 1.73 (f 0 . U )  0.99 
hngrlore ICPL 87 
llrWIllr ICE 87 
ma& ICPL 87, ICPL 85014 
Aanli ICPL 87. ICPL 85014 
Mtmr ICPL 85014 
Slba*mu ICPL 87 

* Flguns in pnntJw8rr mfrr to tb green pod yields ulun In th. 
t ~ i . 1 6 .  
S Trhlr clone17 d t o n d  by ncimtlnts. 
Notel Ih &td of t r h l s  41loeoat.d to &QIp Pradeah a n  not ).re r c r l w d .  
TM trials are mportod t o  hva failed bscaure of havy r r h .  
Yleld benefit froll ICPB 8 m r  ICPL 87 - 14.82 
ORk, ylrld ( t  bb-l) 
----------------*---- 
LDrondpduOI-Fdulr 
.-------- ------- 
lo. of 
s u t b  
rslrmd- w- 
trirlr wLty a r y  WLty V u i O Q  
- --- 
--kiycd 
Andm ?rb&rb 
xbrruulrr 
N 1  W.bu 
Orirrr 
&Jarat 
MP P e a  
Ilrhrrbatrr 
U t u r  Prbdrah 
M a  P M l  5 0.64 0.111 0.59 0.43 
xbn~Uaka 10 0.92 0.#5 0.95 1110 
T d l  N& 1 0.40 0 . P  0.20 0.12 
Oriru 1 1.71 l . U  0.99 O.L5 
lbJrrat 3 1.20 1.31 1.05 1JJ 
Udtp Ptrdrch 3 1.32 1.36 0.93 1.09 
I lrhalhtra  14 2 1 4  1.98 1.81 1.67 
Uajrrtbm 2 0.44 0.23 0 3  0.61 
Utur krd.ah 1 1.59 1 1 . 9  1.37 
--- 
10 
XIP 1 . U  1 0 1  0.9) 0.89 
----.---*...---*----------------------*-------*-------------------- 
Y i r U  wit 
lwrr*ud I r r l p t d  
---*--.-.---- --*--*--- 
By d o p t i m  of prJu(. .lmr t U . 0  U . 7  
By d o p t i m  of 4 u w e d  d t y  Z 26.6 6.7 
~~.doptimofboChtInIqnwed Z U.6  29.2 
t Iqmvrd varirty 
bus cwt md -fit m. h-j 
Extra core for ucbna* Ilr. 660 (ttt  3080) 900 (Nc 3570) 
mrb nbt Wit fm L. lW ([I 1420) 1050 (NI 3105) 
----- 
Na Marl c w t  or Wit 
~ o t e a  ~ w n y  t r w  prim o t  p jan  for tvo wmau XI. 7 ~ 0 0  t-l. 
hbl. a. Cain Tioldr d a d r t + t d  ddckpl  (mdetfl nrv 2, in 
bmrulrlrm &tad br D q u l m u  of -tun, lw-m. 
-a*-*--- ---------- -- --------*- 
District* 
#. d Awrqr Awrqa 
brm- y1'% ylmld 
Soupistrkt ~vrtLar ( r h  ) (t hr4) 
ht lk  ICCC $7 1 1.61 - 0 . 1 1  
hrbbrnl ICQ; $7, I03 2 20 1.80 Ct 0.171 0.16 
ICCV 6, ICCC 62 
q u r t  
llua 1.24 U 0.20) 0.S9 k 0.06) 
r.--.r--."r*--------------------------*--------------------------------------- 
* fm 4ddtlu.l alturrim in India 1987. lla awngas ur nlnp dwa 
for m k r i y t o d  ud irriytod crop8 toprhr. 

Ffgun 2. Raised Bed Systems for Growing Crops 
a )  Broad-bad and furrow 
Ideal for nlny s e w  nd postrainy s e w n  
under sprinkler irrigation in a11 mi ls .  
b) Bed and furrow 
Ideel for mlny semm and postrainy s e a m  
under furrow irrigation in sandy-lam soils. 
0 )  Narrow-bed and furrow/ridges and furrou 
i--75 cm -f i--7s crn --f 
Ideal for pastrainy serum under furrou 
irrigatim in black and lateritic-red soils. 
Mgum 3. Back-Pack Controlled Droplet Appl lcbtor (CM) 
i) Weight o f  the a p t y  sprayer . 11.5 kg and 16.5 kg 
when flllcd 
. 0.3-2.5 n adjustable; 
. 3.0-1.6 IadJurUblc, 
. 1 5 0 - 2 5 0 ~  
. 15-80 L (adjustable) 
. 1 hr 30 minutes 
r q u t r t d  . EC or UP 
Figure 4. Raised bed systems: Basic idea 
~h~ raise--~urrow Marking the slope of the land 
system I 
I .The raised beds should be ar a slope of about 0.4-0.8% ' paFticularly in deep black so* <-) I Crops be grown m- raised If the raised beds a& Utht r r i#dkdr~o~etStoo  much ths wqter w i l l  -off. beds separated by furrows completely level, there will be. carrsing -an no drainare 
Figure 5. kddlng for indivlduel row. 
This Is goad practtce for groundnut sowing, 
F l g u n  6. A seed-drtll for seedfng four rows together. 
This 1s good for seedlng pigeonpea and chfckpea 
F I g u n  7. 'Punch and drop' laathod of  dfbbling qroundnut steds 
followed In some parts of T m t l  Nadu. 
Figure 8. A bul lock-dram wheeled tool carrier 
the tmplcul tor. 
Rlgid, sturdy, mu1 tipurpose machine. Heavy for most 
bullocks. It 1s costly too (Rs. 15,000 with Implements) 
Rfgid,  study, light multipurpose machine. Suftablc for 
mst bulloclu. Its cost Is reasonable (abwt R E .  5,000 
wlth fmplements) 
fipvrt 10. Indl9mous Implant usad, dweloprd md d l f t c d  for bed preparation. 
r )  b M 4 w  bullrmrdm 'spdn 91041' a iU 
n p i ~ e c  'im, p w  ( ~ l t l n ,  ~ W I I  w ~n 
kndla 'rldltr p h l N  tn k uud tor opnW 
nlrmu t4 Prrpwc w. 
.. 
-, . 
To p n p l n  b d s  flrnt opn a firm ln I rtralght 
1Im md nd w thlthls u r p l d c  d-en opnlms 
&lw prall~l Cur-. hr: wr(rb8 by 
f lr lq plr in r otrruhr lisa hclpr in d r l v i q  
Uu bullPdu r t n i @ .  Fom b d r  I n  I curwd 
. n r r  ir mt euy wlth thlo I q l n c n t .  
lhlr * l e t  caulrtr or Mku at rrtrl 
rgw t a l  bar (10 (. q.) 4th r Mltw 
pip d n u a u ( l 9  m dlrl. It IYlp LO fm 
U w W m l y I h n t i u # 1 l ~ l n M l b l r  
conditlm, dloh 18 obtaiad mly rR.r 8oDd 
nln or lrrlgatim. IhU lqlrat  uith 111 
-1u cats k. 3030 to W-. 
6) Rw ImrnlWI~ C w r l t l n  Oibd .dm 
Fdmtlm fm dmlapd r rul bullock- 
d m  bol bar (60 m aq. hollcu). It 
hr tw u d c n  d r W r $  emwlgiq W aw 
pint. Tuo rl4atr p l a l h ,  an flsd for 
t a r ( w t h r W r m d ~ ~ C h s o r q , i n 8  
w l l  t l l l d  5011. 
nn wt or UIb 4-t ul th  lll 
~ P U O T I O I  Y W I J I ~  at LO 
*and h. law-. 

ll-I3 Hay 1087 hrl* vakthop for tiu t m h h a ,  Idat lllcrtlon ot 
coLlrboncors at  gmuarhut t r l a  locrtiau. ked 
*Log. docptch. 
30 Jm 1987 k t t h - u p  of t6GOm to l ~ p l ~ u r ~ t  the pr!qtna. 
Ulit vlth dtld(1cipllnUy 
t o r  o f  c c b t i r t # .  
211 Aug U87 Motlag wlrb thr olfUL11 to m v l ~  tha pmgnsa u~d 
of C O f / I U R  and Sutr  rod undorrUnd cfmstr#lntl 
Doptc. of yriculturo. f r a  vrrlwn atrtml. 
5-7 Oct 1987 W t M  rich WI ud Plumlnp for poetrainy 
Stat:'&ricultun Offlcen, rsrrm graadnut trials. 
5 Apr 1988 Wsrtfdg vith hw low1 To Invite rerctiwc of 
o€flclrlc of GO1 ud $taro# v r r h c  s u t r t  on gmunhut 
producrim c r r m b r h n  on t I c l a o l o ~  Md rscoec tho 
tsdmolog ctlnrfar kr need# an c M t r  Lhruat h 
Ibv Dolhl. pfsrcnprr and ch ldpr .  
25-26 Apr 1986 hating with hm lwl To diccwc uul plrn collrbo- 
official8 of COI md rrtlvo trlrlc on plprmoprr 
ICRIUT at I ~ T .  and cuclrprr. 
U-U ~ p r  1988 Training uorkchop on To d l m c  eontnlnte an 
pigampar and chickpea ylrldr of the tw lagme, 
at IcnrSb2. ldmtify loc r thc  and 
varirtlrr for ua-frm trfrlr. 
17 k t  1988 GO1 a p p h  the tbD To tort th ptmtl.1 of 
pigronprr trials rtcrivtd. the tso ln r h  ~ p p r r  cerson. 
25-26 liug 1989 ICAR-IWT VOrk P h  IW-ICILISAT a-fm wllb- 
Meeting at ICRIPT. borrtive trfrlc dircu~rcd. 
TM pmjectn wm rpprovrd. 
17-U Apr 1990 NUlW VodtbhQ, hngblOt0 70 &chi0 W I C R I S A T  nctim . 
p h  for thc rainy warm 
g e t  1990. 
23 My 1990 Yttlq v i h  t r r for  officLlr fo mh thr work mi 
of ad W ,  fCWIT t m h r  of ucbDotoy 
CmUr . ynQut ud p l M  wck 
for 1WO-91. 
%tb #Opt l 9 m  VOKklhop, mnhd b hCidr WmT 
p h  for thr p * t m i n y  
rum yamd~~~t 1990-91. 
6 -  Y 1 1  N m  voarhop a t  w. TO k i d ,  IIXR-ICILISAT action 
p h  for gramgut lQrif 
1991. 
3-6 llr~ 1991 NCPIP Vorbbop, V I C M I ~  TO Ld6 EX-ICRISAt 
u t h  plan for the rJn7 
8utm p m g m  1991. 
